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REINFORCING-THREAD-BURIED RESIN
PIPE

BACKGROUND OF THE INVENTION

The present invention relates to a resin pipe (including
hose) which is formed of a resin material such as rubber,
synthetic rubber, synthetic resin, or the like, and in which a
number of reinforcing threads are buried in the pipe wall.
More particularly, the present invention relates to a resin
pipe in which a pipe wall is formed so as to have two or more
layers and a number of reinforcing threads are buried
between the layers.

Conventionally, a synthetic resin pipe in which a number
of reinforcing threads are buried in the pipe wall, is gener-
ally known. Further, a pipe in which such reinforcing threads
are buried in the pipe wall along the length thereof, and a
pipe in which such reinforcing threads are buried so as to
cross each other along the obliquely circumferential direc-
tions of the pipe wall, are generally known.

In those conventional synthetic resin pipes, regardless of
the method of thread arrangement employed in the respec-
tive synthetic resin pipes, one kind of reinforcing threads,
that is, reinforcing threads of one kind of color, are buried in
one pipe. This is because reinforcing threads are buried only
for the purpose of reinforcing a pipe wall. Therefore, only
one kind of reinforcing threads are sufficient to attain such
a purpose of reinforcement. In this point, there is no special
problem.

In such a reinforcing-thread-buried resin pipe, however,
in order to make indication as to the machine and factory by
which and in which the pipe is produced respectively, it is
necessary to give an indication by making printing on the
pipe when the pipe is produced.

As means for performing such printing, it is possible to
consider two kinds of means, that is, means using ink and
means for giving baking indication. In the case of using ink,
there are various problems that the ink spread property is
poor because the object to be printed is resin, the ink may
become dirty if the other thing touches the ink before it has
been dried completely, the ink is apt to be erased by being
touched by other things even after dried, and so on, while,
in the case of baking printing, it is difficult to give clear
indication, the surface of the pipe is apt to be injured, it is
difficult to see the indication, and so on.

Further, in either case of foregoing conventional printing
means, there are various problems that printing cannot be
carried out surely because the printing surface is curved and
this curved surface varies in accordance with the diameter of
the pipe. Also, additional labor for printing is required in
addition to the pipe producing process. The indication
cannot be recognized in a portion between the printed
portions even if printing is performed at predetermined
intervals. The reduction of printed intervals brings about an
increase of the cost. Positioning of printing is difficult and
displacement in timing is apt to occur in the case of a pipe
having a corrugate outer circumferential surface because the
printing position is limited.

SUMMARY OF THE INVENTION

In view of the aforementioned various problems in such
a resin pipe in which a number of reinforcing threads are
buried in its pipe wall, the present invention is intended to
provide a resin pipe in which all the aforementioned prob-
lems in the conventional resin pipe can be solved. That is, it
is an object of the present invention to provide a reinforcing-

10

15

20

25

30

35

45

30

35

65

2

thread-buried resin pipe in which the printing means having
the aforementioned various problems is not used, and the
machine which produced the reinforcing-thread-buried resin
pipe, the date on which the reinforcing-thread-buried resin
pipe was produced, etc. can be recognized in any place of the
reinforcing-thread-buried resin pipe without using any other
step in place of the printing means.

In order to attain the above object, and in order to solve
the above problems, the first configuration of the resin pipe
according to the present invention is such that a number of
reinforcing threads buried in a pipe wall include general
reinforcing threads and one or more reinforcing threads
which are different in color from the general reinforcing
threads and mixed in the general reinforcing threads. The
second configuration is such that one or more filaments
different in color from a number of reinforcing threads are
mixed in the number of reinforcing threads partly between
layers of the pipe wall.

The present invention may be carried out to provide a
reinforcing-thread-buried resin pipe in which either of or
both of reinforcing threads and filaments different in color
are buried. Further, even in the case where the reinforcing
threads are identical in color with the general reinforcing
threads, thread/threads different in color from the reinforc-
ing threads may be mixed into or twisted with the reinforc-
ing threads, or threads such as filaments different in color
from the reinforcing threads may be arranged along with or
separately from the reinforcing threads.

For example, only one colored thread is used, and by
changing the color of this colored thread, it is possible to
indicate the machine which produced the pipe, or the date on
which the pipe was produced. Further, by using only one
thread in which a thread of a certain color and another thread
of another color are combined or twisted, it is possible to
indicate the machine and year of production, or the year and
month of production. Further, not only the selected color of
the thread, but also the thread arrangement interval may be
used such that the thread arrangement interval is suitably set
or the thread color and the thread arrangement interval are
variously combined to thereby make it possible to recognize
the various kinds of facts such as the source of the pipe, the
date of production of the pipe, and so on.

The pipe wall is not limited to have two layers of outer
and inner ones, but it is realized to have three or more layers.
The outer layer covering the outer circumferential surface of
the reinforcing threads may be formed of transparent resin
so that the reinforcing threads can be seen through the outer
layer from the outside. Alternatively. the pipe may be
realized so as to have a pipe wall the whole of which is
formed from a transparent resin. The pipe may be realized so
as to have any shape of the pipe wall in a manner such that
the whole surfaces of the pipe wall, that is, both the outer and
inner circumferential cylindrical surfaces of the pipe wall
may be made flat, corrugate such as annularly corrugate,
spirally corrugate, or the like; only the inner circumferential
surface is made flat-cylindrical while the outer circumfer-
ential surface is made corruate, and so on. |

As the material forming the pipe wall, any material such
as rubber, synthetic rubber, synthetic resin, or the like, may
be used taking the place of use of the pipe, the purpose of
use of the pipe, the size of the pipe, the pressure resistance,
the flexibility, etc., into consideration. In the case of a
flexible pipe with its pipe wall formed of a soft material, the
present invention may be carried out to provide such a
flexible pipe in which reinforcing wires or ribs of hard
material are formed on the outer circumferential surface of
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the pipe wall, between the layers of the pipe wall, or on the
inner circumferential surface of the pipe wall 1.

In the thus configured resin pipe according to the present
invention, the pipe wall is reinforced by the reinforcing
threads. Since a part of the reinforcing threads is different in
color from the remaining reinforcing threads, or filament
different in color from the reinforcing threads are buried, if
the color or order of thread arrangement of these reinforcing
threads or filaments, or the positional relation of thread
arrangement of these reinforcing threads or filaments rela-
tive to the general reinforcing threads are changed, the
machine by which the pipe is produced, the date of produc-
tion of the pipe, and so on, can be easily recognized through
inspection of the colors of the threads or the relation of
thread arrangement which appear on a cross section when
the pipe is cut off even in any position thereof. In the case
where the outer layer of the pipe wall 1 is formed from a
transparent resin material, the aforementioned can be rec-
ognized at any portion of the pipe.

Accordingly, without requiring any other steps, it is
possible to very easily obtain a reinforcing-thread-buried
resin pipe in which the required identification can be made
over the whole length of the pipe, because it is only
necessary to make a part of the reinforcing threads different
in color from the remaining reinforcing threads, or to
simultaneously provide the filaments different in color from
the reinforcing threads when the threads are disposed at the
production of the pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of a pipe body showing a first
embodiment of the present invention,

FIG. 2 is a sectional view of the end surface of the pipe
of FIG. 1,

- FIG. 3 is an enlarged sectional view of the pipe wall
portion of the pipe of FIG. 1,

FIG. 4 is a front view of a pipe body showing a second
embodiment of the present invention,

FIG. 3 is a sectional view of the end surface of the pipe
of FIG. 4,

FIG. 6 1s a front view of a pipe body showing a third
embodiment of the present invention, and

FIG. 7 is an enlarged sectional view of the pipe wall
portion of the pipe of FIG. 6.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to the accompanying drawings, embodiments of
the present invention will be described below. FIGS. 1
through 3 show a first embodiment of the present invention.
FIG. 1 shows the external appearance of a pipe P, FIG. 2
shows a cross section of the pipe P, and FIG. 3 is an enlarged
sectional view of a part of the pipe wall 1 cut off along the
direction of the axis of the pipe.

The pipe body P shown in the embodiment is a pipe
having a pipe wall 1 formed of a synthetic resin material. As
seen in FIGS. 2 and 3, the pipe wall 1 has a structure in
which an inner layer 3 is formed cylindrically from a soft
PVC material, a number of reinforcing threads 2 are
arranged on the outer circumferential surface of the inner
layer 3 such that one part of the reinforcing threads 2 are
arranged in a predetermined spiral direction and other part of
the reinforcing threads 2 are arranged in a spiral direction
opposite to the predetermined spiral direction (that is, one
being made to be lower threads and the other being made to
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be upper threads) so as to cross each other, an outer layer 4
is formed cylindrically from a transparent soft PV C material
on the outer circumferential surface of the thread arrange-
ment of the reinforcing threads 2, and the inner layer 3 and
outer layer 4 are bonded integrally with each other to form
a cylindrical pipe.

A representative one of means for producing the pipe
body P having such a structure as mentioned above is such
that the cylindrical inner layer 3 is formed by known means
in which a soft PVC belt-like material formed through
extrusion into a flat belt-like form is wound spirally on a
circumferential surface of a pipe forming shaft not shown in
the drawing while side edge portions of the flat belt-like
material are overlapped on each other and the overlapped
portions are fused with each other or bonded with each other
with an adhesive agent, a number of reinforcing threads 2
are arranged by a known thread arrangement apparatus on
the outer circumferential surface of the inner layer 3 during
formation of the inner layer 3, and another transparent soft
PVC belt-like material is wound on the outer circumferential
surface of the thread-arrangement of the reinforcing threads
2 to thereby form the outer layer 4 similarly to the inner layer
J.

Another representative producing means is such that a
resin material is extruded cylindrically from a first resin
extruder onto a pipe forming shaft to form the inner layer 3,
a number of reinforcing threads 2 are arranged on the outer
circumferential surface of the inner layer 3, and a transparent
resin material is extruded cylindrically from a second resin
extruder onto the outer circumferential surface of the
arrangement of the reinforcing threads 2 to form the outer
layer 4.

When the pipe is formed, as shown with a broken line in
FIG. 1, some reinforcing threads different in color from the
general reinforcing threads 21 are used as a part of a number
of reinforcing threads 2. In the embodiment shown in FIG.
1, two colored reinforcing threads 22a indicated by a one-
dotted chain line, two colored reinforcing threads 225 indi-
cated by a dotted line, and one colored reinforcing thread
22 indicated by a two-dotted chain line, that is, five colored
reinforcing threads 22 of three colors in total, are used. The
colored reinforcing threads 22a indicated by a one-dotted
chain line are arranged in parallel with two reinforcing
threads disposed therebetween, the colored reinforcing
threads 22b indicated by a dotted line are arranged in parallel
with a one-dotted chain line reinforcing thread 22a disposed
therebetween, and the colored reinforcing thread 22c¢ indi-
cated by a two-dotted chain line is arranged in the reverse

spiral direction so as to intersect those reinforcing threads
22a and 22b.

In this manner, at the time of arrangement of threads,
reinforcing threads different in color from the general rein-
forcing threads 21 are included in the reinforcing threads 2
as a part thereof. At this time, selected colors of threads and
intervals of thread arrangement are combined variously and
suitably to thereby make it possible to perform necessary
identification with respect to the source of the pipe body,
date of production of the pipe body, etc.

Since the outer layer 4 is formed of a transparent resin
material as described above, the pipe P of this embodiment
has an advantage that the colors of reinforcing threads 2, the
intervals of thread arrangement of the reinforcing threads 2,
and the combination thereof can be recognized at any
position of the pipe body without depending only on the
appearance on the pipe end.

The pipe P illustrated in FIGS. 4 and 5 is a pipe shown as
a second embodiment of the present invention. The pipe P of
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this embodiment is a pipe with a hard resin reinforcing wire
in which a hard resin reinforcing wire S is spirally wound on
and integrated with the outer circumferential surface of the
cylindrical pipe body in which reinforcing threads 2 are
buried between inner and outer layers 3 and 4 similar to that
shown in the aforementioned first embodiment.

The thread arrangement in this pipe P is such that the
reinforcing threads 2 per se are not changed in color but
other threads different in color are added to the reinforcing

threads 2 and the reinforcing threads 2 and the additional
reinforcing threads are buried simultaneously to thereby
make it possible to perform identification. The reinforcing
threads 2 illustrated in this embodiment include two colored
additional reinforcing threads 23a as indicated by a one-
dotted chain line, two colored additional reinforcing threads
23b as indicated by a dotted line, and two colored additional
reinforcing threads 23¢ as indicated by a two-dotted chain
Iine. The colored additional reinforcing threads 23a indi-
cated by a one-dotted chain line and the colored additional
reinforcing threads 235 indicated by a dotted line are
arranged in directions parallel to each other, while the
colored additional reinforcing threads 23c¢ indicated by a
two-dotted chain line are arranged in the reversely spiral

direction so as to intersect the reinforcing threads 23« and
23b. |

The number of the reinforcing threads 2 to be used may
be changed suitably in accordance with the diameter of the
pipe, the material of the pipe, the thickness of the pipe, the
required property of pressure resistance, or the like. In the
case of pipes having an inner diameter of 25 mm, 32 mm and
38 mm, for example, the number of the reinforcing threads
2 to be used in one direction is selected to be 15, 18 and 20,
respectively.

In the case where, of those reinforcing threads 2, only one
kind of identification threads 22 and 23 are used, it is only
necessary that, for example, the lower threads indicate the
year of production and the upper threads indicate the month
of production. More specifically, as the indication of the year
of production, it is only necessary to indicate the last digit
of A.D., and as the indication of the month of production, it
is only necessary to indicate one of the numerals from 1 to
12. In the case where two or three identification threads of
one kind are used for indication of each of the year and
month, for example, it is possible to carry out the indication
in such a manner that the numeral “1” is indicated if the two
identification threads are adjacent to each other, each of the
numerals “2” to “6” is indicated by “N+1” if there are
provided N general reinforcing thread/reinforcing threads
between the two identification threads, while each of the
numerals ““7” to “12” is indicated by additionally arranging
a third identification thread adjacently to either one of the
above-mentioned two identification threads in addition to
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6 and 7, a pipe having such a thread arrangement is shown.
As seen in FIG. 7, the pipe P of this embodiment is a pipe
having a structure which is suitable for use as a hose of a
cleaner and in which a resin-coated electric wire 6 is spirally
wound on the inner surface of the pipe body. Further, in the
pipe P, a number of reinforcing threads are arranged between
an inner layer 3 and an outer layer 4 of a pipe wall 1 along
the direction of axial line of the pipe and at predetermined
intervals in the circumferential direction of the pipe.

The reinforcing threads 2 of this embodiment include, in

~ addition to general reinforcing threads 21, one colored
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the above-mentioned manner for indicating each of the

numerical values “1” to “6”. According to this method, it is

necessary only to use identification threads of one kind. If
the number of colors of the identification threads is
increased, however, it becomes possible to indicate also the

week of production, the part of the month of production, and

the day of production.

Although each of the first and second embodiments is
shown with respect to the pipe P in which the reinforcing
threads 2 are arranged in the forward and reverse spiral
directions so as to cross each other, the direction of the
reinforcing threads arrangement is not limited to this
arrangement in crossing directions but the reinforcing
threads may be arranged in the direction along the axis line

of the pipe body. In a third embodiment illustrated in FIGS.
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reinforcing thread 22q indicated by a one-dotted chain line
and two colored reinforcing threads 22b indicated by a
dotted line, that is, three additional colored reinforcing
threads of two kinds in total. The colored reinforcing thread
22a indicated by a one-dotted chain line and the colored
reinforcing threads 22b indicated by a dotted line are
arranged with one general reinforcing thread 21 interposed
therebetween, while the two colored reinforcing threads 225

indicated by a dotted line are arranged adjacently to each
other.

In this embodiment, for example, it is possible to indicate
the year of production by the color of the one identification
reinforcing thread 22a indicated by a one-dotted chain line
and it is possible to recognize the month of production by the
two identification reinforcing threads 22b indicated by a
dotted line. In this case, the numeral of each of “1” to “6”
is indicated by the interval between the two identification
reinforcing threads 22b as described above, while the
numeral of each of “7” to “12” is indicated by changing the
interval between the two identification reinforcing threads
22b and the identification reinforcing thread 22a indicated
by a one-dotted chain line. In this manner, it is possible to
recognize the year and month of production by three iden-
tification threads.

Although description has been made above about a pipe
in which, in order to indicate the state of thread arrangement,
the state of thread arrangement can be recognized from the
outside of the pipe, the resin material used to form the pipe
wall 1 is not necessarily a transparent material but may be
an opaque material as described above. In the case where the
pipe wall 1 is formed from an opaque material, the recog-
nition can be made easily from a cut-off sectional end
surface of the pipe.

Although description has been made above about the
representative embodiments of the present invention, the
present invention is not always limited to the structures of
those embodiments, but can be carried out with suitable
modifications within a range where all the constituent fea-
tures of the present invention are provided, the above object
of the present invention can be achieved, and the following
effects can be attained.

As apparent from the description made above, the present
invention provides, in a pipe having a number of reinforcing
threads buried in its pipe wall, a configuration in which, by
using means for burying those reinforcing threads, one or
more reinforcing threads or filaments different in color from
the above-mentioned reinforcing threads are mixed into the
those reinforcing threads. Accordingly, in those reinforcing
threads or filaments different in color, if not only the color
but also the thread arrangement interval are suitably set, if is
possible, by the combination of the color and the thread
arrangement interval, to obtain a very remarkable effect that
the source of the pipe body, the date of production of the
pipe body, etc., can be recognized by the inspection of the
color of the reinforcing threads or filaments, the order of
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thread arrangement of the reinforcing threads or filaments,
and the positional relation in thread arrangement of the
reinforcing threads or filaments with respect to the general
reinforcing threads which appear in the sectional end surface
of the pipe over the entire length of the pipe body.

Further, in spite of such a configuration of the pipe, it is
only necessary, at the time of production of the pipe, that a
part of the reinforcing threads be changed into other rein-
forcing threads different in color from the former or fila-
ments different in color from the reinforcing threads are
arranged simultaneously with the former when the thread
arrangement is carried out. Accordingly, it is possible to
obtain another effect, in addition to the above effect, that
such a pipe body can be obtained very easily without
requiring any other step and without bringing about any
increase in cost.

What is claimed is:

1. A reinforcing-thread-buried resin pipe, comprising:

a pipe wall comprising a resin material having a plurality

of layers; and

a plurality of reinforcing threads positioned between said

layers;

wherein said reinforcing threads include first reinforcing
threads having a first color and at least one second
reinforcing thread having at least one second color, said
second color being different than said first color,

wherein said second color indicates a characteristic of
said pipe.

2. A reinforcing-thread-buried resin pipe, comprising:

a pipe wall comprising a resin material having a plurality
of layers; and

a plurality of reinforcing threads, positioned between said
layers, having a first color;

said reinforcing threads including at least one filament

having at least one second color different than said first
color,

wherein said second color indicates a characteristic of

said pipe.

3. A reinforcing-thread-buried resin pipe according to
claim 1, wherein said second reinforcing thread comprises at
least two of said reinforcing threads and said second color
comprises at least two of said second colors.

4. A reinforcing-thread-buried resin pipe according to
claim 2, wherein said filament comprises at least two fila-
ments and said second color comprises at least two of said
second colors.

S. A reinforcing-thread-buried resin pipe according to
claim 1, wherein said layers include an outer layer covering
an outer circumferential surface of said reinforcing threads,
said outer layer comprising transparent resin, wherein said
- reinforcing threads are visible through said transparent resin.

6. A reinforcing-thread-buried resin pipe according to
claim 2, wherein said layers include an outer layer covering
an outer circumferential surface of said reinforcing threads,
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8.

said outer layer comprising transparent resin, wherein said
reinforcing threads are visible through said transparent resin.

7. A reinforcing-thread-buried resin pipe according to
claim 3, wherein said layers include an outer layer covering
an outer circumierential surface of said reinforcing threads,
said outer layer comprising transparent resin, wherein said
reinforcing threads are visible through said transparent resin.

8. A reinforcing-thread-buried resin pipe according to
claim 4, wherein said layers include an outer layer covering

an outer circumferential surface of said reinforcing threads,
said outer layer comprising transparent resin, wherein said
reinforcing threads are visible through said transparent resin.

9. A reinforcing-thread-buried resin pipe according to
claim 1, wherein said pipe wall has a cylindrical shape.

10. A reinforcing-thread-buried resin pipe according to
claim 1, wherein said pipe wall has a corrugated shape.

11. A reinforcing-thread-buried resin pipe according to
claim 1, wherein said pipe wall has an inner circamferential
surface having a cylindrical shape, and an outer circumfer-
ential surface having a corrugated shape.

12. A reinforcing-thread-buried resin pipe according to
claim 1, wherein said resin material comprises rubber.

13. A reinforcing-threaded-buried resin pipe according to
claim 1, further comprising a resin reinforcing wire posi-
tioned spirally on and integrated with an outer circumfer-
ential surface of said pipe wall.

14. A reinforcing-thread-buried resin pipe according to
claim 2, wherein said resin material comprises rubber.

15. A reinforcing-threaded-buried resin pipe according to
claim 2, further comprising a resin reinforcing wire posi-
tioned spirally on and integrated with an outer circumfer-
ential surface of said pipe wall.

16. A reinforcing-thread-buried resin pipe as in claim 1,
wherein said reinforcing threads extend continuously along
an entire length of said pipe.

17. A reinforcing-thread-buried resin pipe as in claim 2,
wherein said reinforcing threads extend continuously along
an entire length of said pipe. |

18. A reinforcing-thread-buried resin pipe as in claim 1,
wherein said second reinforcing thread comprises a plurality
of second reinforcing threads having different colors, said
first reinforcing threads and said second reinforcing threads
comprising a pattern on said pipe wall. said pattern indicat-
ing said characteristic of said pipe.

19. A reinforcing-thread-buried resin pipe as in claim 18,
wherein said first reinforcing threads and said second rein-
forcing threads have a spacing therebetween. said spacing
comprises coded information of said characteristic of said
pipe.

20. A reinforcing-thread-buried resin pipe as in claim 18,
wherein said second reinforcing threads comprise a pattern
of colors, said pattern comprising coded information of said
characteristic of said pipe.
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